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(54) ARRAY-TYPE STORAGE DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To eliminate the restriction 
of the storage capacity of storage devices to be 
mounted by providing a specified area setting 
means, an address calculation means and the like. 
SOLUTION: A disk array controller 1110 and disk 
storage devices 1010-1013 are provided. In the 
device, the area setting means sets a first 
storage area. for allocating a first address space 
by adjusting it to a first largest storage 
capacity which is the smallest in the storage 
capacity of the storage devices 1010-1013 and 
forming an array, allocates a second address space 
by adjusting it to a second largest storage 
capacity which is the smallest among remaining 
capacities obtained by subtracting first largest 
storage capacity from respective largest storage 
capacities in plural storage devices except for 
the storage device of the first largest storage 

capacity which is the smallest and forms the array. An address calculation means 
calculates the physical addresses of the storage devices 1010-1013 in accordance 
with the first or second storage area forming the array based on an access address 
from a host processor. 
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1 

T*-©fBtt£*£ l/Tflt^7l/ -^MfBtigg&Cfc 

«*KW-r #® t . MfBtaKr^' 4 x ©tatt^M© 5 % 
*«>^s v»* i ©*^iaf»g««:^*>-ii"c» i ©Mier 

F l/*£|fflfc«S"C7 U-f *^JST*» 1 ©Kttx U T 
*»-^ iffB*&/h3t>3ll©«:AiBtRSa© 

i»r*n*n©*^ii8«*i5iiiB»t^3i»» i © 
t7W zmf&tm 2 ©sats* y r *«jrr s * y r 

tSfSi, ±^aS8Ba>6©72-fe*7FUXtc3S 
-^UTfrfBT W*ff^-f SitfBffl 1 *fc(i^2 ©IBtt 
x y T Jc fi£ -5 T MlBfaffi-r^ < -^^CDSaWftrFW* 

a. 

[»*S2 ] iiriE£»©iatt?v'W;*©5 %©2 j^±© 

7>WX£ 1 o©(fc«*Btt7vW*<t tra&ffl-f 
tBtlr vt 4 XiS5E*K*«*. huIBx «; 7KJMH*. 
C ©MSI Bttfv \* ^ ^ 883£* J: 0 fKgiBttf 5 '* X 
t $ nfcmilB 2 eLk©SBfitfV< ■< TJ&Stof* A x fc (g 
ffiiattr ^ «iL T&ittflBteffitBtifv-? -f X(C-X>T 
i^Ifc<fctfSS2©xy7^*TSfc©r*»), Bt 
far FU-xHtB^Ky:. iflBlSiSIBtSS^WXJcS^l* 

rfnatait^^-f x©®aw^T k ux^nw-r-sk© 
-c^sii^Ji i ia«©7 u siaitjsg. 
[Ifcfcfl 3 ] m«ME/&?'U x t . ifi&agg©^ 

- ^»jA^S*CCM 1/ Ti«BE±fi«HlSSH©*ji*7 r - 
$ £ £Ht!BIBtl7vf ^ xfc^ifctrftA^, WE±fiW& 

ifiaiatt^^ x#>6SSfcti L--ri«ia±e^a^g«cfeji 

U WSft^K^OWKIBft^-f^i©^-^- 

u^ssEttaaiK*ii>'c. fuiaiBtt^s^ x©w$sa 

tHUfcurfBiBtST^' -j ^©*(«s«{ca^»rairiBa«[ 
©tan w*«cef5£©r F uxsiHi*«iarits»©r 
w <t brmtzmmt . ifiaifimang^ 

7f-fe*3ftfc<k*K, fufB±{iMa§Sgfre>©7*-fe 
X7 KP^tcS^tlWBSBROrU-fOl^JBlft-r 
£i«IBiBttr^VX©%aBtl&7 FUX£#HJ-r-5>7 F 

[ Ift^TI 4 ] BtlBtS^J&tJ. BUlBtBlf X iC*f L 

T7 w £ or«ar 2 ^w±©iattr^' -c x 
*iRfflW& 1 #©tBtifv^ x t L-r ga-r s & ox- $> 



(2) ^IB¥9-2 88 54 7 
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9, fraB7FU**tH¥«tt. PfB±{4Ma«g^67 
7 F L'X{c*^r]i^a<51lto&sBtifvWx©i&afcj 

&7 Fux%*aj-r«Bwar Fu^»a*si»iE»ffi 

W7 FUX@tB^©-C#i£l$nycf^afi < Jfe7 FUX#>6 
iWeKtt^-f *©»fflW&7 F U^*IWJ-r4«BIW 

7 f uznmmtzfi-r&T wssattRB. 

[0 00 1 ] 

10 [»w©Jir*s»^»] c©^^«. 7i^^siatg^ 
ioiaf^ x i'iBtf^g^©^gpiaitKg (wriett 

TS7W^S©IB^gtcML/. »0<«. Sfi©M^ 

«fc < ^a-r 2.ci*5rt^7u-Y £©fgtts 

gKM^So 
[0 00 2] 

[«£3lE©RfB3 fi£*©7U-f^©aettS5BiO-c»a 
20 r -f x d? £tt&a & ^i(IE?iJ t T C n 6 ^c#- 
©ffittKS« iGTl&^-fX^W-i'X rA*5-SJ 
Wtcftl^nT^S., 7-<X^TU-Y • i/XrAtt. It^ 
m^xf Atc*«,»T. ^©BS^t"'-/ X2HB&&5IJK: 
AW*ttff3^*ci«:J:0. ^a^gilBtir^Ux 

[0 00 3] fvX^TH' • ^X^A©^jffi©0i|iL 
T(i. Paterso n#©I^S: (D. Paterson, G. Gi 
bson, R. Katz," A Case for Redundant Arrays of Ine 
30 xpensiveDisks(RAID)" , ACM SIGM0D conference proce 
edinqs, 1988, pp.109-116) (C|BK*5*€)„ COWfrjtT 
it. RAID ( lx -r F , Redundant Ar r a 
yof Inexpensive Disks) £ W it 
*l£r^X#7M»£:{t^L<Tl>.S 0 RA I D«, 
^©AffiTJf 5 - * *tiSk03&9.?>< -i X (caftffitW 
S£*(c, TESr-f *SB1IT€). C©7CS7-"-^©g 

g», m9z?-%tcxM&$LCtcm£ic, 

40 [0 004] 

[lawawsftt/j^i-raaw] H7ti. 7u^siati 

^g©10<bL/T-MK)«:ftl?>nTl^5 r ^X^7U-Y 

BBaa*^*-?*-/ x^Tu^fam^xf a©^7 

D'v^Sr^S,, H7tt. 7H'M©fBlf^>XrA (r 

^xi»7u-rgBffi'>xf-A) ^u-rii-c, cn«. a 
m*a**i«T-*- . t*o 9 -y-^wr s asssb 1 o 

0 1 (l*^*Xh3>fa-$) £&fi©r-£& 
EttTS-r^X ^7 U-f fating 1 0 3 0 A*>6&«. 
r^X^7U-Yta^gl 03 0«, r^Xi'7U^$iJ 
50 ®^g 1 0 0 0 i^-^^riatg-rsiSmT 1 -/ x^iait^ 
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a OUTtj **fcttf f ''W ) 1010-1 

0 i smfrhmmsft-c^Zo xtrvAwmm. 

1 o o o mwmw iooi tmimtcmmz 

) 1 0 02. fffljffllfflx^'j 1 004, f^X^IBtl 
7WX 1 0 1 0- 1 0 1 3 £OT?«W&}g|l£ff 
^F7-fyi/F 1 003, ^UT%fir*-*©£)j&. 
7-"- *©IIW/«£fl5ffllf ©&«©$ W*ff & 9 /c#>© 
jftl^a • WMU (CPU + ^*'J) 1 0 0 5 iSCj: «3 

10 

[0005] mizommz ct Df^?7 ttiffi&B 

lOOOtt. &OgSl 0 0 l*»£>©7?-feX(C?tfL 
r. T.fimf'HT-imi 0 1 0-1 0 1 3£© 
Xmtimm. 7LKr--*©4J&, ftfir--££ffii,>fcr 

1 0 2 0(i. r-{ X.^fBttr^VX 1 0 1 0-1 0 1 3 
zmms. 10 0 1 *»6*-caftfflW«: l ©KttSSiBf* 
K^Xi ft <>©?* oT, 

1 02 ltt. x'-rX^fBtfr-'^X 1 0 10-1013 

tcfc^raajuai i o o i i»h i s©iattisa£ LTSt 20 

[0006] e©«fc vj^^TWEttRBK*^ 
r«. iBm3ft£r~£©7k6tt£;ltJtu 

Ett'f >< x©t(c-ot 6fBtt3jt©4>&l>£ttSiS 
#t*ofcSteictt. CttS»At«/NQCtt^^ x£» 

wtct-rr b-^stets^gi o 30 asanas an*, -eft 
**awi»K:flisir * 1 -^©^ ■< x ^taitTv-w x ( a *? 30 

*;ba--y h) 1 02 0T&3. TT&fc^ *'h©E« 
SafcfSo?*.* X 9%&&ftU X J; 0 £i>fBttgft&i$ 
or < X ^IBtlfv-c xtJ. *yJ\|aKS«£ ©H#©iB 
<*fi£J8fc«l 021)i&0. C©fB 

[000 7]$fc, 7W^BttS8BiCfcC»r. IBttg 
ftfttlOSWTliS^nS^^ x^lBiSr^Vxfe, if 
tlfcf •< x ^IBttrVW x^fcMBfc^Jffl-f Zicibit 
», ^«WK^3ftrt>3?w **E1t^Wx© 
E«S****LTBI-&ett£jTOfc©*/BS:r.5 c 40 
iiteiSBtc&S. co«W©a»«. C©<fc5&fiE*S[ 

tt^< -f x tc^fjj l> TKtt-r s r 1^ -f syeitsaccfe t> 

T. Ett7W*©E18g«*#*U&<Tfcfflr#. j§ 
ttTSEtt^WX©EttEg«©*IIK*&< ft 

s * 7 u w mmmmmzum? a c t tc * s . 

[0 00 8] 

s/cto© c (ornwr u gEtft$ss©& at*, tmv 

Ettr"^V X©l-o{c5Igr*--*£EttU Jg&©rV-! 50 
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>u ^o*n-en©«^8Ht*gs*sm-r#Si . sett 

4 *©Et*gfi© 5 l»» 1 ©&*Ett£ 

Mfc^to-^T® i©t b'\s7.mmmmr7isjmm 
©^fBttsaoiBisr^vx^^i^cffiit©^^^' 

T7 M£»r sifi2©Etix yrfcRsrraxy 7 

n^xr u -f %Bi&?zm 1 * fciiSg 2 ©Etfis* y 7 (c 
ISo-CfBtir^^X©««^7 FU***HJf *7 K 
■uxgtfMi £«*.*&©•?* a. 
[0 00 9 ] 

[^©HJfe©^] f9E©8US©«fc5tc. C©ISfi{c 

*o-r{i. a«[©iBtt^w^©j|i(*s«*jatt4*^ 
tc*oT*>. ±ffiafflg®*^ 1 #©&«$»£ trig 

■TSISKB. 2^t[±©IBlS.7 :; ^'^X^«ffiW^ 1^© 
IBtf.f'/^xiB^br. ±{4^®ga^6©7^-fex 

stifdgte. ±{a^aaa*^©7^-feX7 kuxa^ 

6. {SfllW^IBtf.f t ^-rx©i|fflW^7 h* UX£!f$£ 

0. #^u/cii&a«fe7 h* uxa>6f(fBfBti^Mx© 

JttettSC i"C±tt*H^»&>6 1 #©IBtt^a<!: LT 

m^h 1 ^©lattsai LTB*sti&§«a*©j5i> 
7 1^ ^©iatt.sa^«T-2. c £ 3&s-c# -s. at*. 
7 U -fMiBS^«r«, x h v a My x (aas> 
r^SflBlf^T^fcfetc, TLfi-r-^^IBttT-Sr^M 
XK, 1g^©lBttr^*-YX©loT13:^-5.*s. C©lo 
©IBtt^^VxtJ. ^-^©SiA^cDfpjg^Sti. 
©fPlSS%-2.4>©{c%^ 0 • 
[0010] 

[ mm ] h 1 c ©hbj©7 u ^ Mia^a^riiffl 

t>mx*>h. 01{Cfc(,iT. 1 1 0 0«, 7 s *7U-f 

fatt^a-c^^r. r -ix^7v-i%\m^m.\ 1 lot 

r-f X^IBtSr^'-fX 10 10-101 3£(CJ;«3#lfi54 
211. r-f x^Tb^WSgl l 1 Ott. igllM- 
$l»2 0 1 0 ift«M*y 2 0 4 0»*WI/T^*. 

• $09^2 0 10IJ. >-y- (c P U*€> 

0>»MP U ) 2 0 2 0 £#«J&ai^*D ^7 A^fattUfc 
i/Xf A^-ty 2 0 3 0#>£fc£. $IJiI^*y2 04 0 



(4) 

5 

k. H7©iwa>flM*y 1 oo4K.zsmTz>mwRi** 
y-c&s. I/*? I****) 20 3 0(c«, 

a^7A2 0 3 1 tSflBSlftji^P^AZ 0 3 
2. Xl/7lff8lfe£:70^A2 0 3 3. fig^7'D 
^7^2 0 34. Aa*WtW^n^A2 0 3 5. {£& 

So 

[0 0 1 1 ] Sa§aSii*^o^A2 0 3 2tt. 7 s 

^x*7WKtt£«**a5-rsRKc, F9-m/F. 
1003 tcgftshfc&f* -< x i'lam^w x ioio io 
-ion ©tatts**^**. mwm** y 2040 
fiattr^* ^#-^»j{csEttsa (■e©iHitf r 

;WX©«*lBft.gS) ©?*-**?— :7*©JB5£ (» 
gS«r-7;l,2 0 5 0) T>®Mt&%m7'W7l>V 

fflzfUif ?&2 0 3 1 ftfc. C©£#. 

r-f X^fBttrv-UX 1 0 10-10 1 3K. 
«#l~4JWWST6ti. C©#^-C«ffi3ti5. xy 
T?rfll7'0^7A2 0 3 1 It, MfB©7% X^fBtlr^ 

©r^W x|ffl(cfci>-C7 K u*£lflW9Waxi;7* 
LTJIRfcx V 77>H LTif tfc©x >; 7*IWffifi{c 

74§ffiTS^ffl7 , ny5Ar*^ 0 cent, r-f* 
^Btftf'W* 10 10-101 3©fBtt.§S ; &7C«:L 
t2o©ii;7(l)2200ix'J7(2)22 1 0 ££IS 
£S tf. Si <) TfctfJfcS th: 7* -f X i»IBtt^< ^ xff 
— 7>2 0 6 0 ©JBSTWDWM* 'J 2 0 4 0 tc 

[00 12] xy7flHRS5£:7ny-5A2 0 33tt. 30 
SUSl 0 0 1 *>6©7i'-feXS^D->^7FUX 
(X h 7 t: > X. #Jx.K5 1 2^'-Y hC"<b(C^ 

W«3^r^iii!{^7i'-bx-rs©-c. §7Ku^a? 

*7FUXK&6. ) ?:7c(CLTH«IB©r-^;l'2 0 6 

0 *#M L T7 * -fe x f ^ t ^SJ s ft fcx y 7 ^Wm.'f 
Sx'J7t»fR (xy7Cl)A\ x>;t(2)*>) 

ast/ny^-M?**. Mggi ooib, 7 

J'-fexgjfcya » £7 FUX©K#-C£. IBtSttffiicoiJ 
T©tMXtt&&£HJ-f£ 0 C©1»->fXf»atClSDTx 

'irwiciWiji^ictt, -e©xu7tSfSfe?64T 40 
•So s/c iffiB©x h^-f t>y-y>fXK. r-^s 

tv^ X £ <b tc ^tSfEtt-r -5 *£© r - * I Bti©#{4r- 

&-?-c t cn«f ; -5?$K^©#{u£LT i ta$n-5)^ 

So &§ifc£7W5A2 0 3 4K. ft&gKl 0 0 1 
^6©7i'+2XS5)?^a 7^7 F UXRO'tylBx y 7t» 

x ^iBttTv-c ^x, f 1 - $ *«rtft-r 4 •< x *iat&7v< 

•Y XSO'7 ^-fe XgjR^- £© r x ^fattfv-? 4 X(C 
fcttS^a? j>7 FUX (W17FUX) £»rSlt 50 
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«g:*f— ^1/2 0 5 0(1. §£gggfE^-7'P 

2 o 3 2 tc <fc o^sn. ghswm* y 2040 ±tcft 
j&snsr^xc-i©. -en-e4i©&X!att&S£fB 

K. x>;7?>fiJ7 , D^7A2 0 3 l(c<fc9i&S3*i v W 
W**<)2 0 4 0±(Cf¥fiSStiSx y 7©»«l««*iB 
UTS?— ^UT*5o 

[0013] X'J7tffEr"7';L'2 0 6 0©ffia2 07 0 
K, n5?*JlOL.i» F»^©»»UiBfT»S. S32 0 8 
OK. f^^7WgIISOBK|ft^XH^ 
e>y-!J-^X«:oc>T*8tt-rS«3fr*5. ffiS2 09 0 
K. »Sf|3nfcxy7©»^*tttt^S«Sf-C*4. fffl 

2 i oob, —oo^vrvrnm^nr^mm^m 
(7 f ux^is) ©**x y 7-y--f xttttwsft?**. 

M2 1 1 OK. — ocDx'J7WTl£j33ftTt,>£7wX 
^IB1f.r^*'fx©iim ; &^-rs^r*So ffiB2 l 2 

ottf^^sf, «2 1 3ott5feBi^a7 fux. m 

2 1 4 0«ft»i7 FUX£-eti-e*ir 
't-fXKtfJSStf-tffittTSWC**. 2 2 00K. X 
■J7^*J7'P^5is2 0 3 ltCj:0*flcStl?tf r ^Xi' 
fBtt^VXl 0 10-101 3^m<bL-T7>S!ltr 
lftJlWtc0«dE3 tifc^ 1 ©7 u x y 7£$$T-2> 1 -5 
gcDxy7(l)'C$)5, 22 1 OK. x^Xi'fBter^' 
-TX 1 0 1 0-1 0 1 3**f*tLr»tlLT»aW«: 
M3hfci 2 ©7 W x y 7 £1iJirf ■S2og©x y 
7(2)-C'4>So 

[0 0 14] 35-f, gI§liM7 , O^7A203 2 
K. Sr-fX^iBtt^^-fXl 0 10-101 3(C*tO 
tRead Capacit y37> FSr^TbT. 7 1 

^ x *Eit^< a moymmmmzm&fr, mm* * 

y 2 0 4 0ftfc:g§:gM7--:/;b2 0 5 0 *RWrf^ 

^xs-^(c»j£3ti-r-&ti^n©iatiifM^iBtf.L. -e 

©*B1*»7^4. xy7^fij7-D^^A2 0 3 IK. 

^ss^jA*7-a^7A©^7«Ccty. zi-)i$nx 
HffSti. ^^^^xy7?>SilMffl£xy7tfflR7 % 
-T'^2 0 6 0©4^«|^f^. 
[0015] BulB©^S{C5ti-CEI2©7a-^-f- h 

K^raijB-rsi. *-r. x y rmwn 

3 IK. tefe{cai/*ji.a-5) hif^iij J7---?A> 
0 7 0tC«ttU Uf 9 ^30 1 0) , Cftjfc&UISSl/ 

<t ^ £-r St-*^ x ^7 u-<gg©x h 7 f>^-y--r x* 

?:X Y 7 A b'> ^-y A X&mm 2 0 8 0 {Ctttt Ofcft 
(C (Xf 7 7'3 0 2 0 ) . X 7i3tf.7V"< WX^T' 
ffifflff»©IBti$SlftM£ftz §W<t (Xx v ?' 3 0 
30) U xy7tf#Br- ^©rtS*^TSfce5K 

^StSIRT— ^2 050 *y * y 2030 <ffimm& 
tea t-T ssaa^tf 5 ( Xr * 7'3 0 4 0 ) 0 

[0016] ^{C. ft/MBtf.^S©7 r ^Xi'IBti7 i ^V 



7 

a*sirr£fc«>tcfw*#* 1 (1010) ©satis 

ttttS titeffii &©?* -f X *iBtt?-'< W X©fBtggfi i 
*Jt«l/T (^9^3060), Jt«0fct6».' <X<D 
f-i X 2V&&f*U ' XOHBMmmvfiiUte 
©7* •/ X ^SSlSr^V ^08Bttg**SBttx OCtS^-T ^ 
(Xf-^'30 70). SftxtCffindti-Cl^flCD^r 
#3H»»£tt % Xf- ? ?' 3 0 6 0 rtbtsofc*©^-* * 

^tatir^x©. *©^(cfcttisrr^* r x ^tatt 

3060rhb$5b/c^©r-<^i'fBlSr^-l'X©. 
*©**■* X*iEt8*W;*BfftSS#' "0" tC&oTtA 

-f x*sstt^>wx#fio ». x «;ts# i 

£x >; 7#-!#f&$»0T 2 0 9 0 KtHfrT 5 ( Xf » 7' 3 
090) . 

[0017] x 'J T (l)"C©1ttSr ^ X ^fBttr 
^•-f^5^Wci!)li:, «cx 7 CO©**?* 

a x a zwKDWwm i *«mw a 

3 10 0). 3f- L/c^gS«7 i -7';l't > IBlf.g*^ 
"0" r &l>gg£-C U MIB©«/MBlf.^S 
mumv&lb 6tifc*/Jvg*©(Bx Ofc8B« 
;gS£ 3 f - U /cgggfif— ^©St 1 -f X V IBtSf* 
^XftlSCcSiitf (Xf?7'3 110). tc>Mn 

«. cct. i»;rd«»*iBttS«*B9*-r*«ai* 

gft "0" ©7^X*fBif7^X£^©lBlt&*# 

"0" -can** -< x *ieft?*'W ***2»s*n:i,>5. 
co^f ^"3 1 l 0 rgiMUfcttSltcte^T. "£©r 
-/ X^fBti^VX©fBti§*J*>* "0" 
WfiyW 13 0). ^-r-fX? 

SBttf^-f X**&£*£»x >J 7 (l)©iif^ X *fB 
tfc?^ -f * SfcWStt S *l"C C»«Xft y * 1 * 3 > h 7 v 
(Xf-^3 120). l/"C, »Cf-( X^fB 
It 7^ -Y XftSfc < ^c-SST-Cti^^WT. fa i'lBlf. 
5*jU X*>*& < & o fc*§-£. Si*: y ©{I£x 'J7f-^ 
;b2 0 6 0rt©rw fBB^t-fX««WfitB9f 2 1 1 
OfcfiBfrrs (Xf ? 7*3 1 4 0) . 

[00i8]^ic, x«j7(i)r^fflurt,^Sr-f x 

mm^a -j £»7 Fux (MMT F ux) £x yrflMBf- 
-7*JU2 0 6 0 JCtel,>T\ Zft^tKD? J Kfim.'frt 

-< zv^'H xmmtft&zv-cm 130, M2 1 4 
0 khssw s*sa*fTtt *> . * ■*% aaar f u x «£it 

f'^3 150) C©it©ffifflSM« "0" K& 

"»r«,»«©r. "o" mamtxhc t&c&a. i»;r 
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ettga z itmmtstix t»s©r. £©?* * x ^tatt 

fA'-f^feM^^i'? FUX« "0" -C*£ c 
[ 0 0 1 9 ] S^ri X *8Ett^WX©ttfl'J*t5 , 7 F U 
*tt. #f*^7iatt7v-wx©ftSI-/ci-;;77Fux 

LfcE 0 , (^fesiT-a -;?7F UXfii= z ) +^ 
^xiitcS©-C. -e©fi>&tSi^-rS (Xf-^7'3 1 6 

0) . mmyitimztix^zxvrm-ccDmiT-t 

AMXiyA^ 1 ^MffU/cffl^0«± (Xr-;7'3 1 
7 0) ■C*4ffltt. B?IB©Xf^7'3 1 5 0K^f 
^3 17 0^-7'U, xiJ7T—^©gg5lJSffl 
^B8*8«»0f 2 14 0-2146 K«5fcsft7 F i 
S*fc7FUX££$!fibTt,K (^f^3 180), 

[0 02 0 JXK, ^It^ffliBIS^a z tc z +SE^x 
RALT. cn**©5^7FU^ziLrBBtt-rS 

Uf^3 180), CC^TOMlrx'JTd)?: 

aas-r s^©x 7mn?-7&2 o 6 o *ftBws 

20 CimS. ^{C, 3f-U/c$|g^fS'7 : --'/;l'©7 1 
■f X^fBtSrA-fxfBtfSaA^ "0" WoTUSf^ 

xtna&f'U w&ft i *5*>**ceo (xf-^7'3 

19 0), 2W±-e*Si^(C«. X-r--> 7*3 050^ 
tm . ^X©x ij 7#fMJMP1ifr&ffl£*f; , 3 iST C 

t^f^o cn=&7*-fX^fa"t7"^vx©^)&si{C!Q:s 

*r< DiEMfflro. »OiiC©StKxyT«^*-<> 
^ > F T£ C i r-x 'J 7tMR7— ^2 060 

i^l., x'jTattwjrrr*. ctiK<i:i3x';7(i)<f: 

x i; 7(2)iK: £6 2 o©7U^IM«*WI&S3 n 

30 s„ f-f x^iatf.7*^'-<xfattifa3&s -o" k<c 
UK. TCS^-f 3MBttr»fti>©-r. c©x>;7«^ffl 
c o o 2 1 ] t»»©gatt.^a*%aw«:^jg-iK 

$ tt)fc«ffi©gaB^B%— o©fSfflfBtiSS cb LTISS 

Wicisnsu, 7u^Miattsgi(vr»)^3-ti-s{Siffifa 
utaftf*^ x*5«^fi-r -s ct o ^ii^©x ij 7&% 

VL-OK>~C-k*ft7 F l^X^p B 1©x y 7*SST 4C t*i 

SBBSiSB«:-3i>-cawr5. 7oooij, 

If tft S ii/c r -f X ^ IBtSf ^ W X to 1/ T I ^ „ 

7 o i o «. »f«{cit^3.ns i fflot&iif* -< x ^latt 

f-^'^x h) £Sfol,-Ct>&. 702 

0«> H7{C»J&rSlfia:a©^ v^d'TU-YKS©* 
ffi««W*-RtoL-CC»5. 7 0 3 0{i> ^aWtCiS?'JS 

M§ nfcMfflta^^u x zm.t> l r 4 „ 

[0 02 2 ] »^7 U -YSIBtt«B(C«)CCiett$Si9 

j«©swriiBW aett^-f @3 ©±-c^-r j: 

50 9(C, 7H r Sia1S^g7 0 0 0«, ^7*-< X^IBISt' 
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'UZ. (J^Tlf^VXil,^. ) 10 10-1013 

(rdi~rd4) ^bxm^cmtucmf^^zA 

080 (RD5) i*4F5/^I/F 1 00 3{C«!fflW 

ift§;#|l7V^X4 0 80 (RD5) iH^VXlO 
13 (RD4) £&ttaftCCg?iJ&ttU 3 6iCf&aift 
CcB^MSnfcSlr^V^l 0 1 3 (RD4) tm.T 
X 4 0 8 0 (R D 5) £ 1 oolSSRgattrvW X£ 

cristas u »aw«:jitti/fc-o©Btt«« < m© 

7*-* X^fBUf^VX) tLX$L*>, tOftUZfRk 

wf -< x trtetif'ij x t Lxvom?' u x 7 o 3 o 

91*. fgffif^' XKjeflfa^o :77A2036K:J;«3 
iTfctx-So 

[ o o 2 3 ] 0 4 «, x y rftmrnzt c ©{EgsiEtts 
wttzwrnbtcmic, mtc&Mwms* y 2 0 4 0 \h 
{c{^$ns<sffliBit«a i gar-^4ooo<b, m 

0 1 0<t^L.rii5. cn6r-^HJ, r-fX^fB 

vi?* >f ^©^sij^so'fe'fflf 1 x ftm?'* a x 
»*a*>uri>4. <gffljati^g«ilr-7'^4 000 

B, n^'UZ (RDl— RD5) ©BBttSSflttttfttlA 
§nrt^gggSr-^2 0 5 0*7cKlEB^<^ 

x^ga7'o^7A2 0 3 6(c<fc*)fffiRsn^. cn 

KBMItW X©»»f *R#ttM3 x 7tt$B 
r-^4 0 1 0B, 02©x';rtf$E7"-7'^2 0 6 
0©fv^X£fc©ffi92 1 1 0#«7V^X|Iifc©ffia2 

1 ^^•WWMEBf^W*** (V 
D) «2 1 BOfcfci). £6(C. RD (If/<^) © 
<I$tffl2 17 0, RD#-^ffl5 1 8 0«6n, <Ki® 
f^'^ (VD) i|f^« (RD) ££»8E1-£r 

[0 0 2 4] CCT. x'J74 0 2 0tt. WW-f^U X 

xyr^wsn^xyrcDow**^. x 

•J740 3 0B. (KttfvWX (VD) xUT 
^HSfrfcx y 7 (2)©««ftm , r. 4040-407 

ob, *ti-en®fiff^-f^ (vd)^5, s/c. 4 
080 b, 7 s .< x * 7 w KttSE>©etiss« wnr 
zgmvm-tttctmztitcm'f'uz (rd) t?*s. 

iTtefeK. 8B£*R&#7 p ni^A2 0 3 2{cJ: 
9. J8ttSft-ci».5!lf r /'W;* (RD) ©feteSfi*^ 

2 0 3 0 Kf^Sf*. *(C(BaS*f— ^;V2 0 5 0 

& C©*JSWT?tt. raif^^VDl, VD 2 , V 
D3, VD4©4ffl£, ^-^U-^iCi-o-Cfg^Sn* 
*tl*tl©«H"f < XfCfUST SUfvW x©t&$R. 
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C©HiS0ii-C«{E : ®^>'^XVD4*5Slr>'WX 1 0 1 
3, 40 8 0 (RD4, R D 5) J&vfcfllJiRStt. ^©«#> 
B. Zh^hvmr^JZfrhffif&Zti&o Cft6©1f 
»£A#LT V C©A^r-^(Cf£GT{gffir^'-YX^ 

sta^u if 7 a 2 o 3 6 ic <fc o MiiBtiggSrtaf 

Si y 7tf$gr- ^4 0 1 0 jMWWflM * y 2 0 4 0 
A2 0 3 6^011)7^0^7^2 0 3 l*Ja- 

;h**it, usawwx (vd) ziTizzmifc? 
io ^wxiitsi^ ftri2j|660iJ©x y t1#$Rt— ^juft 
J&^JfflteftoT. 1 o©xy7F*3«:*jWSlS*Jlr^VX 
**©!BttS«t. IffifnVX^i, io©xy7rt 
© 1 o©flEH^<-f ^KteW**^"«-f X©«ra»*f» 
**#«>T x y 7t»«^- ^40 10 fcWUMM * 'J 

2 0 40rtfcf^r^„ ccDtzmt, tmffi^xm 

©t«2 15 0, {g*J!r^X## (VD) 12 1 60, 
RD (Hfv-^X) <Dfmm2 1 7 0. RD#-5fffi95 1 

sob, zh?tiAjjmmia&cxx-VTft$t7a>f5 
A203 ltcto^fissn. -en-en©ttigA5fBia$n 

20 3„ 

[0025]^. £i5 t,-d#fgucx yrastss* 
■{z^mt bxBi&immi oo i^<b©7^-fexs 

5{c$eoTBWrs. H5tt. ±{4M£g 1 0 0 1 rt> 
6 ©«E* 7 4» M X SJ}<(C » b X mff * A X <!: US 

5 0 50 0 0B, AtH7J*iJ©7*n^A2 0 3 5K:J:5 

30 ^a$igi oo i^6©7^-texs^ft ; &^-r„ -e© 
rtS©-WiLr»ii*»***Lrc>s. 50 10 
«, *mms. i o o i a>&£fc. cosatwKfcw^r 
ai'7i^-(gg©ti7 Kuxsra^-r^©r$) 
So 

[0 02 6 ] {4g^7'P^7A2 0 3 4B, fttta^g 

iooi 3&»6©7i"b^s**«Ahr. fissnfc?' 

*LTfBii7 : /->VX?r9^L/-C'e©^a^j:{ug (7K 
UX> ZWmZ* AW7J»^Dy7A2 0 3 5B, 
40 *<D\kWit*>^X7 : -'*t<Dnfr/m**'ft 5 

Ma^M iooi ©f s -dr#a*B*tc»br««iii8 
si oo i©siA*7 r -^tc*fL/T7i:fi7 :r -^'&^-r 

S^ai. [4g^7"a^5A2 0 3 4(Ccfc , ?^$n 

^ x i/fB^^f 4 x (c$MR *iit?^a, fea^g l 
0 0 ^^©^-^^mug^^L-rB^g^T 1 -^ 
*{±g^S7*P A 2 0 3 4 Cc <fc <0W£.2fttc{m* 

«^£LT7 t ^x5'fatt7 ; ^vx^e»ijEaiLT. toa^ 
gi oo ncKii-rs^a, eswaof^^f 

50 /^x±©7 t -^{cjlS7^-fex-ct^^J:^^SS(c 
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*KJ:*f-*©0ec©&8ra. TU-fSHBttSaitcfe 

^tc^«[0T»iito«iffi4«. r-££X YvAVZsif 
tf-f X£ £ (cEtt^x A * *Hfr L&#£ Ji£#jAt?#i 

7 f> if -9- A XT&iBitrA -/ XCi Ct#& LTiBg 

sns. ^lt. *©£©Ett?w:*fc±*7 , -ir# 

^-^©^^©tMBfcsEstiaEttf^ 
-fa{cEttSft*fc©-c*4©T. cti*K*r4Efi 

-ecr. 7u^MEti$lM©f f -£Ktiigs« > m 
RIKx y 7 WI 3 ft 4 -f xi?mw.?>*A * J: 0 6 1 o 

C-C«. TCgf-*©^ FO-Af F£^Dfv t' 
» b £ OT Cft£Etrr ^A'ljf^ EH r ^ 

[002 7] &ga£7'n ^A2034B, £©tt* 
5£5 2 4 0 fCftoT7 ^-fe^Ssfc^P ? F l/*©'* 

of-tr- mptm* a *©#-*! p N£@m 
f 

PN=VD- ( ( (LBA/S) /D)%VD) 
fc/cl, Stt. X YvAVyifVAX (^5 2 0 
0) . VDCJ, x'J7ffi©iM^WX (VD) 
©» <ffr#5 2 10) . Dtt. f-Z&BNtfZs-VT 
^tiMDflteS^-fV Die (^5220) tftot, D 
= VD-UC£S. C©D = VD-lKJ:07C«f ! -f 

*i»<. n^-foiatt^^^^aw^asn*. LB 

Aii, IWI:Aisf*7 KU*f§ (!RF#5 2 3 0) 
4. *fc. Kfcm*b;/^*©& 9 

LBA/SfCJcO, §17 FUXtCOHTiWaiB 
i^{4"Cg|#bfc*^>h^^#HiSn > (LB A/ 
S) /Dttcfc OHI^iC T^^jAG/SSfflL-r -5, & 

-s x 7%.&x<d?' u xww®. r f uzmmtn s ft 

( (LBA/S) /D) %VD) KJ:03BSHC^- 

# ^m^/mtur 6 *%© -r *mm>m tu § ft s . 

-?•©*£*£ LT. 7^42XgjRyp ? £7 FU*©r?'J 

*«. 8IE5JS(CJ:9#*PN£LTJttHSft.&. 

[0 02 8] */c. fiMBUJt^n^AE 0 3 4«, * 
©ttHW5 2 5 0fcf^T^-**»&/«tHT.5? t /< 
-f*## (f-*VD) ©t»#RDD^tH-rS. 
D D = (LBA/S) %D+ 1 

(LBA/S) %DKJ:«3&£iy7iii{i(C:fol>T7 i - 
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£{Btf!r^x#ft#@r& flESKJ: QflMg 

0 3 4tt. ^©^W#tf-#S5 2 6 0{C^oT7 ; "-^ 
£#&/ssa}-f£r;-WX (f-$VD) of^^f 
■9DN**Wr*. 
DN = i f (DD>= PN) 
DN = D D+ 1 
else 
DN = D D 
10 £*UCJ:D. 

^&-ciRffi^^x©s#*#ai-r-s 0 -eL-c. 

^n^A2034«, £©§tll5S5 2 7 OKfiM 
7£-fe*:/P^7 FUXABA£$llUf 
A B A= ( ( (LBA/S) /D) XS) + (LBA% 
(LBA/S) ) 

C©5$«cj:D3l^<<*©«fiI7 F*UX#JlfflSftS. 
[0 02 9] XtC. MSilg 1001 *>6.9fJt©^o » 

£. AtWJWfflP^P^AZ 0 3 5«. ;7nt»*7FU 
20 XOx 1 0 0 0 00 0#H&fC»jA^7^H2XS$^a 
1 0 0 1 *»6*« (5 00 0) L/ct§£. x V7tt 
fRj%£7W5A2 0 3 3£3-;l*U C©^Q^A 
tCcfc 0. tea&tC. x'JTf— ^©*^i'J71f-fXi 

s„ coyo^Att, x';7(i)©sAxU7it'rx 

0xl203100#ite(5130) J:«)7^-feXS* 
/n7?7Fl/X0x 1 0 00 000#ii©^/jN$U 
Ci*>6> S*^P v i>7 FUX(ix>J7(l)f*3 (5 1 
20) Ata^$lJffll7-p^7A2 
30 0 3 5«> ^fC^S^O^5A2 0 3 4$3-;b 
LT, C07'D^7A{C,fc^h7-/b'>^-{X: S 
(5 2 0 0) CC«x>;7tf^7 i -^40 1 ort©x h 
f>^-CX5 1 2/W F (5 110) ZRAt 

z>. zhx, ^)7^m>mm^f^A7M-. vd 

(5 2 10) W x'J7(l)©^[Siffi7 ; ^-YX^4 
(5 14 0) *«AL. x<;7*{fc©««? ! -*<EB'7 t 
m*^x|S[: D (5 2 2 0) tc« s VD-1 =3*RA^ 
4. 2 7^H2Xg*^a y i?7 FUXLBA (5 
2 3 0) CC». 7i'-feXg*7'ayi77FL'X©0x 1 

40 oooooosfi^f^A-r^o 

[0 0 3 0] Cft6©«£7^-feXg5R7'a^7FU< 

•r-sfc«?)©itsts: (5 24 o) i7i»txs^n^ 

#B*»*«F3£r*W-»*5 2 5 0tcR\Lr*n**l© 

BKAoTaanf^^^tta^atosfcij). it»^(5 

2 6 0) JCj:Dr-^r-< XjrEtt^'V 
50 TS„ filB©*^©^-/ WTWggttt, PN = 
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2, D=3, DN = 4 4tt*. 
[0 0 3 1 ] ^{cH6tCfi£o-C. AWAWIP^P^A 
20 3 5(CJ:S, ftjE©ilHi£ftfc«fK£:jE(Cl>-C7 7 

D c o u n t £M8f & <*f 76 0 0 0 ) . #K, 

x i) 7«ci)<t fliBo-coic i 4. irtBriwai/fctt 

0 ©X 1/ T (1). A Z&^4 . R D c o u n 

t : l©$fcBt7 Kl/^MxK (Xf»^6 0 1 0) 10 

20) . Ti'-feXT FUXtittftX (5 2 7 0) 

■C^ttTS. flME©**W|-Ctt. 0 x 5 5 5 4 0 0§ft!i 

4i>5fflas»asns (^f?^eo3 0) . irmsft 

fc7*t^^D»?7KV^ABA**^x!/7t-fX 

*!/7?-fx*«jrrs (^t?^604 0) . 

[0 0 3 2] i'J7(l)^©7£-te;*r£>&;fc#) "0" 

^7h'l/X (0x55540 0#tt) ttftsI7a ? * 20 
7 F x 4JtoJ|t0fcfijWMfc:/a » ^7 F U* y £8 
HXKiiifi. 7?txya^7KM©I*i 

?6 (^f5 7"6050) . fcOiin^^B, H 
fvWX#BI7 FU* : xiC7?-teX7a y i>7 FU 
X : ABA£JJDgUfc{fi^6^©flfv-WX©ft**7 F 
: y*«*Lfcffi£ABAtC*Sttl/ 0 
60). RDcount^l Jn^T-S (Xf- v 76 0 7 
0) ftiffl*7<'-feX««*»R'r4*-C< Oil-To a*. 
Tt>&l>Jt& o*97*-fe*«i#5:»JiOfctl£B» 30 
i';7t*IR7— 7;U4 0 1 04RDcoun tfrfcHf* 

60 8 0) o if^wx^^t^tt, *«?>e»nfc^ 

^'^^©^317 FUXxCC5f?it>6*lfc7^*X7a s» 
*7 h"UXABA^»D#L.fcffl©7FUXi<:tf^O. 

[0033] z<»& 5KLxntcm¥kfrhmm>msm 

©t§-£B. If^'^f^ (RDNo : 5) ©7?-(zX 
ya^TKl/^ (ABA : 0 x 1 554 0 0#i6) {C 
7f -teXT •5>C4r#iHtiSgl 0 0 l3J»i&©iERKiEO 

4**nJtfrT?*5 (Xf- 97*6 0 9 0 ) . ft 40 
fc. Mffl^gl 0 0 ijfe6©tK&#7*-fe*SJRtc*tl, 
TfcH8to^4ft«r5t4«:,fc»)iEU»7 FUX-s© 
75'-fex^S*SpJtg"C&€.„ t*±. C©JfeW4*JfcWK: 

KSt3*l&4>©"t-Bft<, *OSS«:jWllL*C>«SHr 

[0 034] t©HJii«cJ:ftB. C©<fcMc, 7U-f 
SEttSBtefc^T . W»§W©ETfc£*3 ftfc&E 

tf.r >i -r *©Et»ss*«iH i/ . gft &Ett$s©Eit 
jowaKfco-cfc. xy*7#gi)4fB^-tii;7#f!ifi so 



^^¥9-2 8 8 54 7 
14 

*fB£U S6(C«, xy7»«7SSC4Et89 r 'W^* 
i^WtcBWtcasil-r SflxttEttfx -f * 4 ©Office <fc 
0 . x 'J 7fl»flHRrt K«EBEttf*>* -f ^t»***») a. 
*. ^*»&>&©7 2-fexS#«:ttl/TB, tDRSK 
J^TSSEttf^-W**^ 7*-feX7KU*©*ffi4 
SSKfrfc*.*©^ 7U^SKtB95iB«:48t»-c. Sft 

SEttsafcfc^Eit?^ ^ ^ * wanci§ffl*r s c 4# 

[0035] 

[3M8©***] C©8WC*oTB. TlsAffiXW&tit 

4t>5iWRS4ft< U att*Ett§**^-3Ettf*v<-f 
x***cPR(CjWflW-SC4*«iIffi«:ttS. BUS 

-racwtnawdR. Ett^**»ewiB-c* tn.>m 

H4ft< U. iW8T*Ett^<'r^©Ktta:«3W«WaW 
if k mm 3 nr i > settf*' < A * ©Ettssa 4 a ft r 
^•c feE«^< a * zwckmicf&mxz 6, 

(HlI©«*ftaW«3 

[ a 1 ] a IB. C ©IMI§©7 U -f SEttSS^affi L 
/c-HJfe^©^ fittf*?- A©ttt&7*P 9 * 
ETC**. 

[02] H2B. HlC*»W{C*»WSiU7tf|«f— 

7;i>©£tK#iii©7 a-^ + -hr&So 

[H3] a 3 0 1 ammmick^x. wmtfiicmm 
flBBfi^^ a x<Dmmm<D®.wmxb *> . 

[ H 4 ] H 4 B. Sft SE«®fi*J*oEttlW*l(Ml 
WKilfiJtcSMS Ufc»^©H 1 ©3U6WIK4SB Z . fffc 

(c$ijaiffl^ * v rtfcf&iW 7tf *f — 7jb 4 7 s v 
x atom? ju *<oftWtmizfffi&7 : rt lxm 
«3tiTc>4tK»©«wia"e**. 

[B5] H5B. ±&M«l!g*>e>©#jA&7*-tzXg 
*tc*f U -CHEtgr ^ A X 8* t WS. l/fcHEt»?^< 
Xrt(cffi^$nn»S70 9^7FUX4^-r^lttW 
B"C*S 0 

[B6] B6B. B 1 ommWlCts^X. ftJISCKiO 
ffiB 3 nfct»fS5r7cCcHEtf.7 : ^' -<XK:^UT©7^-fe 

x^a ; &tffto$t?©^a©7n-5 v -t.- 

[B7] B7B. -flSWft7 r ^X^7U'fMEtf.^X7 i 
A©^ftWft1i^Br*€»„ 

\ooQ-7 : -<xi>7VAm®$m, i o o \ 

«. 1 00 2*XFI/F. 1 003 -F7-T7I/ 
F, 1 0 04, 203 0-$IJ@Pffl^*'J. 1 00 5-7 
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